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(57) Abstract: 

PURPOSE: To provide the mask plate for photoexposing 
which can be easily produced and has durability and a 
high resolving power by providing the inside of a 
transparent substrate with grooves having fine 
ruggedness in the bottom, to form translucent regions 
and specifying the phase difference between the 
transmitted light rays of these regions and transparent 
regions to a substantially specific value. 

CONSTITUTION: A resist for electron beams is applied on 
a quartz substrate 1 and desired patterns are plotted 
thereon by an electron beam plotter. Resist patterns 6 
are obtd. after development. In succession, the phase 
shift regions 3 are formed by a reactive ion etching 
method using these patterns 6 as a mask. Further, the 
etching is executed by changing the etching conditions 
to conditions under which gaseous hydrocarbon is added, 
to form the extremely fine ruggedness 4 in the bottoms 
of the phase shift regions 3. The optimum value exists 
at the depth of the phase shift regions 3 by the 
wavelength of exposing light and the refractive index of 
the transparent substrate. The depth is adjusted by the 
etching time in such a manner that the substantial phase 
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